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ABOUT THE SADC FUTURES 
PROJECT
In these highly uncertain and rapidly changing times, the SADC 
region, like many regions in Africa, remains fundamentally 
dependent on a resilient agricultural system and natural resource 
base. Climate change still poses the greatest threat to the 
agricultural system and therefore technical capacity is needed 
to address these future impacts and adapt plans, policies and 
programs. Taking into account alternative futures, the SADC 
Futures project has produced tailored supporting materials and 
documents as part of a wider approach for foresight training in the 
region. These documents and the associated foresight framework 
aim to equip users to practically apply the range of foresight 
tools and methods for innovative strategic planning and policy 
formulation for climate resilience. 
This SADC Futures Project is a joint initiative of the SADC 
Secretariat’s Food, Agriculture and Natural Resources (FANR) 
Directorate, the Centre for Coordination of Agricultural Research 
and Development for Southern Africa (CCARDESA), the International 
Livestock Research Institute (ILRI) through the CGIAR Research 
Program on Climate Change, Agriculture and Food Security (CCAFS) 
and German Development Cooperation facilitated through the 
SADC / Deutsche Gesellschaft fur Internationale Zusammenarbeit 
(GIZ) GmbH ‘Adaptation to Climate Change in Rural Areas’ program 
(ACCRA), funded by the German Federal Ministry for Economic 
Cooperation and Development (BMZ). 
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Why is it happening?
Plan
What do we want to experience in the future? What 
might get in our way? What might we do to get there?
Prospection
What might happen that we have not thought about?
Reflection
What might we want to do differently?
Strategy
What will we do differently?
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INPUT PLAN PROSPECTION REFLECTION STRATEGY
Context Why is it 
happening?
What will we do 
differently?


















































Stakeholder engagement and participation 
Data, evidence, knowledge and creativity 
What might 
we want to do 
differently?
What might 
happen that we 
have not thought 
about?
What do we want 
to experience in 
the future? What 
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For Enhanced Climate  
Resilience and Agriculture 
Policy Development in the 
SADC Region
To expand on the foresight and futures capacity building the project has produced a series of accompanying knowledge products and sources. The 
knowledge series mapped to the SADC Futures foresight framework is shown below.
ABOUT THE SADC FUTURES KNOWLEDGE SERIES
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The 5th Assessment Report of the 
Intergovernmental Panel on Climate 
Change (IPCC) introduced the idea of “climate-
resilient development pathways” (CRDPs) as 
key responses to the threat of climate change (Roy et 
al. 2018). CRDPs are not merely scenarios to envision 
possible futures but are processes of deliberation and 
implementation that address societal values, local 
priorities and their inevitable trade-offs (Roy et al. 
2018). 
Essentially, these climate resilient development 
pathways represent a range of possible 
futures and within the SADC Futures foresight 
framework–within the ‘Plan’ stage of foresight there 
are a number of key questions that emerge:
Will these pathways hold up under future 
shocks and disturbances?
How do we know which pathways are climate-
resilient? 
How do we know which pathways are desirable 
and which we should avoid?
This supporting document sets out some more 
detailed definitions of key terms, concepts and a 
framework for key steps in setting out a climate-
resilient development pathway as well as giving 
examples of two pathways related to climate-
resilient agricultural development within the context 
of sub-Saharan Africa. The document complements 
the training series and aims to provide a simple 
but comprehensive set of definitions around the 
key concepts that underly CRDPs and practical 
approaches.
Definitions of “resilience” and what it means to be 
“resilient” vary according to who is using the term. In 
scientific and technical communities, “resilience” is a neutral 
term—resilience is neither good nor bad. Value 
judgements are reserved for the system itself. The system 
can be desirable or undesirable with high or low resilience.
Definitions of resilience as “neutral”: 
“The ability of a system to absorb 
disturbances and reorganize so as 
to retain its ‘identity’—the same 
function, structure, and feedbacks”                                                
(O’Connell et al. 2015).
“The ability to cope with shocks and 
keep functioning in much the same way”            
(Walker and Salt 2012).
Resilience began to take on a new meaning with the 
emergence of the Sustainable Development Goals. 
Building “resilient” societies became a key focus of the 
2030 Agenda and the term grew in popularity within the 
development sector. National governments, development 
cooperation partners and multilateral organisations, such 
as UN agencies, began framing the term as a desirable or 
aspirational state—ecosystems, livelihoods, food systems, 
infrastructure, etc., should all be “resilient” to stressors and 
shocks (O’Connell, 2015). 
This definition often encompasses certain indicators of 
resilience, for example, the adoption of good development 
practices, the prevalence of sustainable livelihoods, or the 
adoption of sustainable agricultural practices.Photo: Lina Loos-unsplash
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“The ability of a system and its 
component parts to anticipate, 
absorb, accommodate, or recover 
from the effects of a hazardous 
event in a timely and efficient 
manner, including through 
ensuring the preservation, 
restoration, or improvement of 
its essential basic structures and 
functions” (IPCC 2012).
“The ability of a system to maintain 
high-level objectives (e.g. 
sustainability, rural livelihoods, 
ecosystem services) in the face of 
unknown changes or disturbance” 
(O’Connell et al. 2015).
“The ability of households, 
communities and states—layers 
of society—to absorb and recover 
from shocks, whilst positively 
adapting and transforming 
their structures and means for 
living in the face of long-term 
stresses, change and uncertainty”            
(Mitchell 2013).
The variation in these definitions illustrates the 
difference in how resilience is understood and 
applied in different contexts. The key concept of 
resilience rests on the idea of bouncing back from 
shocks: “The ability to cope with shocks 
and keep functioning in much the 
same way” (Walker and Salt 2012).
Definitions of resilience
Some important things to note
Resilience can be used to describe the state of a system at many different 
spatial and sectoral scales—a local community can have high or low 
resilience, an ecosystem or river basin can have high or low resistance, the 
agricultural sector can have high or low resilience. 
These all add up to an accumulative level of resilience on larger scales—
countries, regions, continents—and weakness and strengths within one 
system can have spill over effects in others. For example, low resilience 
of infrastructure to floods lowers the resilience of the agriculture sector and 
community livelihoods. 
Resilience is neither good nor bad but is rather a description of the 
state of the system. A system can have a high level of resilience, i.e., it can 
continue functioning in much the same way even in the face of shocks and 
disturbances, but in an undesirable state. 
For example, an agricultural system that has a strong commercial agriculture 
sector, but an unsupported and unproductive smallholder sector can have 
high resilience but is not aligned with the broad-based development objectives 
of the country and is therefore not desirable. These types of systems require 
transformation, a concept we will define.
When defining resilience, it also helps to 
define vulnerability. Vulnerability “is 
the propensity or predisposition 
to be adversely affected” (IPCC 
2012). The level of vulnerability of a system 
is indirectly related to the level resilience—in 
many ways, they are two sides of the same 
coin. A society that is highly vulnerable to 
floods will have a limited ability to cope with 
flooding and will have a low level of resilience. 
Indicators of vulnerability overlap 
with indicators of resilience. Levels 
of poverty, social safety nets, human capital, 
and financial resources are all indicators 
of both vulnerability and resilience (please 
refer to indicators on page 17 and 18). 
Like resilience, vulnerability can be used to 
describe the state of system at many different 
scales. Subpopulations or subsystems can 
be more vulnerable than others—women, 
children, and the elderly are often described 
as “vulnerable groups”. 
Photo: Javi Lorbada-unsplash
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Resilience can be used to describe the state of system 
with regard to a variety of stressors and disturbances. 
A system can have low or high resilience to financial 
crises, disease outbreaks (as we are seeing now with the 
COVID-19 pandemic), natural disasters, armed conflicts, 
climate change, amongst others. In many cases, the level 
of resilience to one type of shock influences the level of 
resilience to another. For example, a country with a low 
resilience to natural disasters, such as hurricanes, may also 
have a low resilience to disease outbreaks—the flooding, 
infrastructure loss, loss of public service and income caused 
by the hurricane will impact the ability of the public health 
system to combat communicable diseases. 
Adapted from our definition of resilience (Walker and Salt 
2012), “climate resilience” is then the ability to cope with 
actual or expected climate-related stresses and shocks and 
keep functioning much the same way. 
This definition removes all value judgements—again, climate 
resilience is neither good nor bad, it is merely describing the 
state of the system, i.e., high or low resilience. However, it 
is important to note that the growing trend in development 
discourses, as explained above, is to attach a value 
judgement to “climate resilience”. 
For example, if we took the OECD (Mitchell 2013) definition of 
resilience, our vision of climate resilience would include not 
only the ability to “absorb and recover from [climatic] shocks”, 
it would also include “positively adapting and transforming 
[…] structures and means for living in the face of long-term 
change and uncertainty”. This aspirational definition ties into 
the concepts of sustainability and sustainable development 
that now frame the way we all think about development—
these concepts, and their relationship to climate resilience, 
are expanded upon below.
When looking at our definition of climate resilience, 
it is important to define what we mean by 
“climate-related stresses” and “climate-related 
shocks”. What are some examples of these? And 
how are they different?
Climate-related stresses are “long-
term trends or pressures that undermine 
the stability of a system and increase 
vulnerability within it” (Choularton et al. 
2015).
Examples of climate-related stresses 
include: 
Decreased average annual rainfall 
Delayed onset of the rainy season
Higher temperatures
Climate-related shocks are “external 
short-term deviations from long-term trends 
that have substantial negative effects on 
people’s current state of well-being, level 
of assets, livelihoods, safety or their ability 
to withstand future shocks” (Choularton et 
al. 2015). Shocks are normally acute events 
that either slowly emerge (e.g., droughts) or 
rapidly emerge (e.g., flooding). 











While climate resilience is used to 
describe the state of system 
with regard to climate-related 
stressors and shocks, for the sake 
of this training we will also be looking 
at other forms of chronic stressors that 
impact the agricultural systems. Most of 
these stressors are political, economic, 
and socio-cultural in nature and impact 
the general resilience of societies, not 
only to climate impacts but to other 
areas of vulnerability as well. 
It is important to note that climate 
change is not the only driver 
that is rendering systems 
vulnerable. Systems must build 
resilience to a variety of stressors 
and shocks – demographic changes, 
political upheaval, pandemics, social 
and technological changes, and 
financial crises, amongst others. All of 
these drivers interact with each other 
within systems at different scales. 
Just as vulnerabilities in one area can 
reinforce vulnerabilities in another, 
building resilience to climate 
change and climate impacts 
influences and is influenced by 
other forms of resilience within 
the system. 
While drivers, stressors and shocks 
outside of climate-related impacts 
are beyond the scope of this training, 
it is important to be cognisant of the 
fact that the impacts of climate 
change exacerbate the impact 
of other drivers, just as other 
drivers impact vulnerabilities to 
climate change. 
Because vulnerabilities are multiple 
and resources are limited, it is 
equally important to remember that 
activities that build climate 
resilience exist within the 
context of a number of demands 
on resilience. Resilience building 
activities that build climate resilience 
can have positive knock-on effects in 
other areas of vulnerability—these are 
called co-benefits. On the other hand, 
resilience building activities 
that have a positive impact 
on climate resilience could 
decrease resilience in other 
areas, such as poverty eradication 
and food security. Prioritising 
these activities requires a careful 
consideration of trade-offs, a concept 
that we will expand upon in the 
following pages.




to natural resources 
Land degradation and 
deforestation
Lack of water access/
infrastructure
Gender inequality
In its simplest form, climate resilience 
is the ability of a system to “bounce 
back” from the impacts of climate-
related stresses or shocks.

















Capacity of people 
to adapt
Ecosystem 
service that build 
resilience
Photo: ©Axel Fassio (CIFOR)
CAPACITIES TO BUILD A CLIMATE RESILIENT AGRICULTURAL SYSTEM
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INFRASTRUCTURE
Adaptive structures resilient to shock 
weather events e.g. increased water 
storage capacity for times of drought or 
coastal town infrastructure for handling 
flooding associated with cyclones.
Capacity of people to adapt e.g. 
harvesting locust swarms in East 
Africa for processing as chicken feed.
Proactive institutions and organisations 
e.g. capacity of local institutions to plan 
and prepare for extreme weather events.
Ecosystem services that 
enhance resilience e.g. 
wetlands provide a buffer 
in the case of flooding.
Enhanced livelihoods and farm 
functioning e.g. alternative income 
sources from off-farm employment or 
diversification of agricultural produce.
PEOPLE
GOVERNANCE ECOSYSTEM
LIVELIHOODS & FARM SYSTEMS
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THEMES AND ASSOCIATED ADAPTIVE CAPACITIES TO BUILD A CLIMATE RESILIENT AGRICULTURAL SYSTEM
Photo: ©Hugh Rutherford (CIP)
INFRASTRUCTURE
Government expenditure on rural extension
National statistical systems
Climate information monitoring systems
Number of researchers in science and technology 
(S&T), research and development (R&D)
Level of tertiary education
Mobile phone penetration 
Fixed broad-band internet subscribers
Government expenditure on R&D
Maintenance, early warning 
systems
Land under irrigation
Management of natural 
infrastructure e.g. wetlands, 
aquifers
Water storage capacity
Structural adaptation e.g. seawalls
Physical Infrastructure
Socio-cultural
Information, Knowledge & Technology
Photos: TOP | ©World Agroforestry (Left) ©Neil Palmer-CIAT (Right). BOTTOM | ©Olivier Asselin-FAO (Left) ©Neil Palmer-CIAT (Right)
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PEOPLE
Values (equity, intergenerational 
responsibility, commitment to 
reducing climate change)
Social awareness (of climate change, 
climate events, climate impacts)






Government expenditure on rural extension
Government expenditure on R&D
Mobile phone penetration
Fixed broad-band internet subscribers
Climate information monitoring systems
Level of tertiary education
Number of researchers in S&T and R&D
National statistical systems
GOVERNANCE
Climate mainstreaming within policies and strategies
Level of decentralisation and capacity of local institutions
Flexibility within policy, legal, and institutional structures
Land tenure policies
Effective management of shared and cross-boundary 
resources
Social networks (farmers associations, Civil Society 
Organisations (CSOs), cooperatives, social support 
systems)
Ability to access climate finance
Institutions and systems for 
managing funds, resource 
mobilisation and effective 
delivery 






Photos: TOP | ©C. Schubert-CCAFS (Left) ©Aulia Erlangga-CIFOR (Right). BOTTOM | ©S.Kilungu-CCAFS (Left) ©Neil Thomas-EADD (Right)
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LIVELIHOODS & FARM SYSTEMS
Flexible economic system to 




Diversity of the economy 
Household savings and income
Agricultural Assets
Level of agricultural commercialisation/market 
integration
Grain stores and livestock reserves
Access and penetration of modern farming 




Photos: TOP | ©Daniel Hayduk (FAO) BOTTOM | ©CGIAR
Managing water availability and quality
Diversity of crops / livestock / land use patterns
Practice of sustainable land management (conservation agriculture (CA), 
climate-smart agriculture (CSA), agroecological approaches)
Level of biodiversity
Functioning of ecosystem services



















Prevalence of severe 
food insecurity (FAO)
GDP per capita











Institutions and systems 
for managing funds and 
resource mobilisation 
and delivery systems
Access to finance: 
Number of households 
with an account at 












% of arable land under 
irrigation
Storage capacity dams 
Road access (% of rural 
population living within 2 




As well as these capacities related to defining climate resilience, there are a number of different indicators that can be used 
to monitor and track climate resilience. This is just an indicative list of indicators and some sources of data linked to different 
dimensions. Working to improve the “health” of these indicators can increase the resilience of a system. 
INDICATIVE INDICATORS THAT CAN BE TRACKED TO REPRESENT 
DIFFERENT ELEMENTS OF CLIMATE RESILIENCE
Population Education Infrastructure
Investment 
Health Economic Finance Socio-cultural 
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Sources of Data for Indicators
Some useful sources of data for indicators are provided 
below:
The World Bank - The World Development Indicators (WDIs) are a 
compilation of relevant, high-quality, and internationally comparable 
statistics about global development and the fight against poverty. Data 
themes include poverty and inequality, people, environment, economy, 
states and markets, and global links. (Access using: http://datatopics.
worldbank.org/world-development-indicators/). 
Statistics Division of the Food and Agriculture Organisation 
of the United Nations (FAOSTAT) - FAOSTAT provides free access 
to food and agriculture data for over 245 countries and territories and 
covers all FAO regional groupings from 1961 to the most recent year 
available. The FAO is the custodian UN agency for 21 SDG indicators 
and is a contributing agency for a further five. (Access using: http://
www.fao.org/sustainable-development-goals/indicators/en/).
Sustainable Development Goals (SDGs) - The global indicator 
framework for SDGs was developed by the Inter-Agency and Expert 
Group on SDG Indicators (IAEG-SDGs) and agreed upon at the 48th 
session of the United Nations Statistical Commission held in March 
2017. (Access using: https://unstats.un.org/sdgs/indicators/database/). 
The United Nations Development Programme (UNDP) Human 
Development Index (HDI) - is a summary measure of average 
achievement in key dimensions of human development: a long and 
healthy life, being knowledgeable and have a decent standard of living. 
(Access using: http://hdr.undp.org/en/data). 
The global Multidimensional Poverty Index (MPI) - is an 
international measure of acute multidimensional poverty covering over 
100 developing countries. It complements traditional monetary poverty 
measures by capturing the acute deprivations in health, education, and 
living standards that a person faces simultaneously. (Access using: 
https://ophi.org.uk/global-mpi-databank-2020/).
The Subnational Human Development Index (SHDI) – this 
database offers (for 1,625 regions in 161 countries for the period 1990-
2017) the subnational HDI and indicator data needed for monitoring 
progress with regard to key aspects of this agenda. (Access using: 
https://www.nature.com/articles/sdata201938). 
INDICATIVE INDICATORS THAT CAN BE TRACKED TO REPRESENT DIFFERENT ELEMENTS OF CLIMATE RESILIENCE
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Public trust in governance structures 
(Afrobarometer)
Public participation in governance structures 
(Afrobarometer)
Flexibility in legal and institutional systems
Decentralisation of governance structures
Level of integration of climate change into 
existing policies
Political will and leadership within national 
and local government (Afrobarometer)
Existence of regional institutional/
governance networks
Arable land (ha per person)
Average smallholder farm size (ha)
Level of commercialisation (ILO)
Agricultural productivity
Livestock productivity
Integration of crop and livestock production
Heterogeneous land use patterns
Grain stores and livestock reserves




Research and development 
expenditure (% of GDP)
Rural extension expenditure 






















Social protection, social safety nets
% of population participating in social safety nets




Agriculture sector expenditure                                      




























Climate-resilient development is development that ensures that people, communities, businesses and 
other organisations are able to cope with actual or expected climate-related stresses and 
shocks and keep functioning much the same way.
Climate-resilient development involves integrating considerations of climate vulnerabilities and 
climate resilience into development processes, strategies, plans and actions at all scales of governance in order 
to improve development outcomes now and in the future (USAID 2014).




“Development that meets the needs of the present without compromising the ability of future generations to 
meet their own needs” (WCED 1987).
Climate-compatible or climate-smart development 
Development that “minimis[es] the harm caused by climate impacts, while maximising the many human 
development opportunities presented by a low-emissions, more resilient, future” (Mitchell and Maxwell 
2010). Bickersteth et al. 2017 define climate-compatible development as development that “deliver[s] 
benefits across all three priority areas: climate mitigation, climate adaptation and poverty eradication”. 
Climate-proofing
A process that makes projects, strategies, policies and measures resilient to climate change, including 
climate variability, by (1) systematically examining projects, strategies, and policies to identify ways to 
minimise climate change risks and optimise adaptation, i.e., climate risk screening; and (2) integrating these 
ways into programming and projects, i.e., mainstreaming (adapted from ADB 2005). 
Climate-mainstreaming
“Integrating climate concerns and adaptation responses into relevant policies, plans, programs, and 
projects at the national, sub-national, and local scales” (USAID 2019).
The figures that follow on page 20 and 21 give an example of unpacking key linkages between climate 
change on the agri-food system and how when we understand climate mainstreaming it is important to 
unpack linkages both ways–both creating influence and being influenced by climate change.
Photo: Lukasz Szmigiel-unsplash
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Figure 01: Key Linkages Between Climate Change and the Agri-food System
                                           
          

























































































































A tool or approach used to 
examine a strategy, policy, 
plan, program or regulation in 
light of climate change (OECD 
2009). 
Climate-proofing, climate-
mainstreaming and using 
a “climate lens” are tools 
and approaches through 
which governments at any 
scale can building climate 
resilience. In most contexts, 
they are essential steps in 
build climate resilience and 
should be incorporated 
into any policy-making or 
decision-making process 
that is focused on improving 
resilience. 
Climate-resilient development 
pathways can be added to 
the list of “tools” that can 
help decision-makers explore 
and guide development 
that is aligned with the 
Sustainable Development 
Goals (SDGs). We will expand 
on the relationship between 
sustainable development and 
climate-resilient development 
in the sections below. 
Figure 02: Key Linkages Between Climate Change and the Agri-food System
05What is a Development Pathway 
Approach? 
Now that we have built a sound understanding of what resilience, climate resilience and climate-resilient development 
mean, it is time to apply those concepts to the idea of a “development pathway”. 
Development pathways are defined as “alternative possible trajectories for knowledge, 
intervention and change, which prioritise different goals, values and functions’’ 
(Leach et al. 2010).
Climate-resilient development is development that 
ensures that people, communities, businesses and other 
organisations are able to cope with actual or expected 
climate-related stresses and shocks and keep functioning 
much the same way. 
Pathways outline the actions, actors and timeframes 
necessary to achieve the agreed outcome. They are often 
called impact pathways or theories of change. Pathways are 
used to describe the route that systems at various scales 
take to achieve a pre-determined goal.
As described above, “development pathways” can 
be used as a descriptive, analytical and planning tool for 
countries looking to get from A to B. While there are a range 
of ways that development pathways can be applied to 
achieve various high-level goals, we are focusing particularly 
on how development pathways can be used as a tool to 
achieve greater climate resilience now and in the future. 
Definitions of “climate-resilient development 
pathways” from sustainable development literature: 
“Development trajectories that combine 
adaptation and mitigation to realise 
the goal of sustainable development”          
(Denton et al. 2014).
Development trajectories that meet the objectives of the 
three Rio Conventions: the United Nations Convention to 
Combat Desertification (UNCCD), the United Nations 
Convention on Biological Diversity CBD, and the 
United Nations Framework Convention on Climate Change 
(UNFCCC) (adapted from O’Connell et al. 2015).
Development trajectories that include “strategies, 
choices, and actions that reduce climate 
change and its impacts. They also 
include actions to ensure that effective 
risk management and adaptation 
can be implemented and sustained”                     
(Denton et al. 2014).
Perhaps more important than the definition of a climate-
resilient development pathway are the key features 
or characteristics of a “development pathway” 
approach. The dynamic nature of the approach—its ability 
up-scaled or down-scaled to accommodate different 
geographies, timescales, sectors and sub-systems, and its 
ability to incorporate various bodies of knowledge (social, 
economic, political, climate science, cultural, etc.)—is part 
of the reason why the development pathway approach is 
so well suited to the experimental thinking necessary for 
transformational change. 
HOW CAN WE APPLY A DEVELOPMENT PATHWAY APPROACH TO 
CLIMATE RESILIENCE? AND WHY IS IT USEFUL?
BOX 01 - CLIMATE-RESILIENT 
DEVELOPMENT PATHWAY (CRDP)
Characteristics of a “climate-resilient 
development pathway” (CRDP): 
CRDPs are evolving processes not outcomes. There 
are multiple unique pathways that can achieve the same 
goal. 
CRDPs are not straight lines. Pathways should be 
dynamic and responsive to changing contexts, 
challenges and opportunities. 
CRDPs are developed using trends, patterns and 
forecasts that are underpinned by data and scientific 
evidence. This data helps us understand where we are 
within our current trajectory and where we are headed.   
CRDPs are focused on deliberate decision-making. 
While some actions within a pathway will be reactive, 
most should be focused on responding proactively to 
anticipated future changes. 
CRDPs exist within complex socio-economic 
systems with multiple competing demands. These 
systems are shaped by entrenched values, power 
structures, knowledge and norms, which can either 
enable or constrain adaptation and transformation.
CRDPs consider both short- and long-term 
horizons, using current and forecasted socio-economic 
and climate data to inform decision-making.
CRDPs can be developed for different spatial, 
sectoral and governance scales with the 
understanding that macro-level pathways (national, 
regional, sectoral, etc.) are the aggregate of pathways at 
the district, community and sub-community level. 
These systems and sub-systems are connected, meaning 
a CRDP at a particular scale will influence and be 
influenced by other CRDPs—pathways have spill-over 











Sequences decisions, keeps options open
Uncertainty–helps anticipate shocks
Prevent you from being locked into options that will take you 
down a path of no return
Decisions won’t be made now but they can be planned for, 
prioritised and prepared
Allows for learning and iteration 
Pathways are used to describe the route that systems 
at various scales take to achieve a pre-determined 
goal. Much has been written from a historical perspective about 
development pathways within various countries and regions—
how a country got from A to B. Analysis of these historical 
pathways shows huge diversity in the paths countries take in 
pursuit of development, reflecting the unique cultural, historical, 
geographic, political and social contexts of the country. 
Pathways can also be forward-looking. Within sustainable 
development literature, “pathways” are used to describe a 
wide range of aspirational processes, e.g., “sustainable 
development pathways”, “economic growth pathways”, “low 
carbon growth pathways”, “human development pathways”, 
etc. Each of these pathways has a starting point, determined 
by the country’s status quo, and an end point that is a pre-
determined goal or set of goals, often aligned with goals 
for human development that have been set by international 
multilateral organisations. The SDGs are perhaps the most 
prominent example of how norms are set on the international 
level and then filtered down through regional- and national-level 
goal-setting processes.  
Given the ambiguity and complexity of possible future states, 
the development pathways approach allows decision-makers to 
explore multiple ways of getting from A to B (Wise et al. 2014). 
These pathways are informed by current data and forecasted 
trends that can shed light on how future vulnerabilities will 
shape the context in which future decision are made.  
While development pathways may seem like an elaborate 
method for trying to predict the future, it is important to note 
that the pathways exist within complex systems that are subject 
to a variety of exogenous factors (natural disasters, armed 
conflict, financial crises, pandemics, etc.). These systems will 
be subject to changes that not even the best data can predict. 
Each storyline can help decision-makers identify and 
sequence key decisions and analyse how decisions 
made at one point in time can impact the context 
of future decisions (O’Connell et al. 2015). This process is 
iterative and ongoing. By analysing point A in relation to point 
B, pathways help decision-makers assess whether point B is 
within our reach or whether radical transformation is needed 
now in order to maintain the system’s ability to meet its 
development goals.  




Figure 03 illustrates a simplified 
conceptualisation of climate-
resilient development pathways 
adapted from various models 
within the literature (Wise et al. 
2014; Willows et al. 2003; Haasnoot 
et al. 2013; Reeder and Ranger, 2011). 
We have broken down the explanation 
of the figure into components A-C that 
are linked to the letters within the figure 
itself:     
The conceptual model consists of 
two spaces. The black space is 
adaptive space and the light 
space is maladaptive space. 
The lines that separate the adaptive 
space represent thresholds (see on 
the left).
When positioned within the adaptive 
space, we can move into a variety of 
directions and still remain within the 
adaptive space. A pathway that remains 
in the black space is climate-resilient—it 
retains the ability to adapt and transform 
in response to climate stressors and 
shocks in the future. All pathways 
within the black space are climate-
resilient but to varying degrees—the 
closer a pathway is to the threshold, 
the less resilient and, therefore, the less 
desirable it is.
Point C is where we are right 
now—the starting point. It is 
important for decision-makers 
to fully understand the system 
before making decisions about 
alternative pathways—how the 
system operates; the values, norms 
and power structures; how it interacts 
with other systems, current trends 
within the system, the vulnerabilities and 
strengths. 
The starting point is marked by a 
circle. Each circle within the model is a 
decision point. 
These decision points are often 
triggered by an event—events can 
be climate stressors, shocks or a social, 
political or economic change—that 
highlights the need for an assessment 
of the current trajectory of the system or 
urgent adaptive or transformative action. 
In other contexts, the decision point can 
be the initiation of a policy development 
or a policy revision process. 
The initiation of these processes 
provides an opportunity to 
evaluate the state of the system, 
assess vulnerabilities of the current 
trajectory and determine actions that will 
shift the development trajectory towards 
greater climate resilience. Actions may 
either be adaptative, if the system is 
desirable and merely needs to stay on 
the same course, or transformative, if 
the system is undesirable and requires 
a significant shift in order to remain in 
the adaptive space in the future. We 
will explore the difference between 
adaptation and transformation below.
Each decision point involves a 
decision cycle that will guide 
decision-makers through identifying 



























Figure 03: Simplified Conceptualisation of Climate Resilient Development Pathways
DECISION CYCLES ALONG CLIMATE-RESILIENT 
DEVELOPMENT PATHWAYS 
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BOX 02 - THRESHOLDS
A note on thresholds: 
Thresholds are critical limits or “tipping 
points” within systems that, when crossed, 
lead to radical changes in the state of the 
system that cause it to lose its “identity”—
i.e., it no longer retains the same function, 
structure and feedbacks. 
There are many different types of thresholds: 
financial (e.g., debt, tax base), governance 
(e.g., institutional capacity, corruption), 
civil unrest (e.g., poverty, food prices), 
environmental (e.g., pollution, climate 
change). As with “resilience”, thresholds are 
neutral—one can cross a threshold into a 
positive space or a negative space. 
The most prominent and relevant example 
of a threshold is the 20C limit on global 
warming that was agreed upon by 197 
countries in the 2016 Paris Agreement. 
The general scientific view that informed 
international climate change negotiations 
and the Paris Agreement is any rise in global 
temperatures above 20C will trigger abrupt 
and irreversible changes to the planet. While 
exactly what these changes will be remains 
unknown, the 20C threshold places pressure 
on countries to curb their greenhouse gas 
emissions and meet their climate change 
targets. 
If a pathway crosses over a threshold, it enters into the maladaptive space and is no longer climate-resilient. Within the maladaptive 
space, there are no future adaptation options available to the decisions-makers that would allow the system to continue to function 
in the same way. Once a threshold is crossed, it may or may not be reversible. This depends largely on how far from the threshold the 
system is and how quickly action is taken to transition back into the adaptive space.
The closer a community gets to crossing thresholds the less climate-resilient development options are available and the more 
challenging achieving climate resilience becomes. Delayed action decreases the amount of options available to a society in the future.
Photo: Redcharlie-unsplash
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The decision cycle consists of 4 steps: 
Assess the impact of the event on the system 
and (re)assess impacted decisions and goals: 
The triggering event will have an impact on sustainable 
development plans, strategies and actions at various 
scales. What are the impacts to the system? It is 
important to understand how existing plans and 
strategies are impacted by the event and consider 
whether they need to be revised given new realities 
on the ground. Once these plans and strategies are 
adjusted in light of the new realities, they can help 
frame possible courses of actions to help achieve the 
revised goals of the system.
Identify adaption, mitigation or 
transformation options: At each decision point, 
there are multiple options available for action. These 
actions will either be adaptive, mitigative, transformative 
or a combination (some aspects of the system may 
need to adapt, while others transform). It is important to 
identify actions that are (a) feasible given the new reality 
and resource constraints; and (b) work towards the 
revised strategies and plans agreed upon in Step 1. 
Evaluate potential impacts within the 
decision lifetime: Each potential action leads 
the pathway in a new direction and initiates 
a new, unique chain of future decisions. After 
each potential action is identified, it is important 
to explore the future impacts of that option. If 
we decide on action X, where will that decision 
lead us in 5 years’ time? An adaptive space? 
A maladaptive space? This step is particularly 
important given the fact that adaptation and 
transformation actions may suit short-term needs 
but may also have unintended consequences that 
could increase vulnerability or reduce adaptation 
options in the future. 
Once you have identified all possible actions and their 
potential impacts, options can be prioritised based on:
Feasibility (Can we implement this 
action given our financial resources, human 
resources, time constraints?); 
Impact (To what degree will this lower the 
vulnerability of the system either through 
building resilience or transformation?);
Risk (Will this action open the pathway up 
to climate risk in the future? How likely are 
those risks? Could this lead the system into a 
maladaptive space?)
This process will help decision-makers balance the 
various considerations and constraints that exist within 
the current system in order to select the low-risk action 
(or set of actions) that lowers the vulnerability of the 
system in the current state and in the future.
Select preferred option, implement and 
monitor: Once an action or set of actions has 
been selected and implemented, the decision 
cycle does not end—the decision cycle itself is 
adaptive. Given the uncertainty of future outcomes, 
the potential of shocks and the complexity of 
the system, the decision cycle continues in an 
iterative process. The new pathway that has 
been established by the set of actions should 
be continually monitored and evaluated—a step 
that further underscores the importance of the 
availability and access to up-to-date data for 
decision-makers. 
In order to limit the scope of the pathway exercise, it 
is important set a boundary on the timeframe of the 
development of the pathway. 
While visions will differ according to the scale and 
context of the system, the overarching vision of a 
climate-resilient development pathway should remain 
centred around moving the system to a less vulnerable 
state and retaining the ability of a system to adapt and 
transform, not only now but in the future (O’Connell et 
al. 2015).
This vision, once agreed upon by all key stakeholders, 
can be used to guide the exploration of different 
climate-resilient development pathways and assess 
which pathways miss the mark. In this way, the pathway 
approach is especially useful in contexts where a 
particular end point is hard to predict or is subject to 
change over time depending on external circumstances 

























The framework is based on seven key areas, with the final area on pathway action plans having seven key steps similar to 


















06Framework and Steps to Build Climate-Resilient 
Development Pathways 
Identify the scope 
characterize the main 
theme, location and 
timeline
Based on the barriers and assets, what 
are suggested actions to achieve the 
desired outcome? 
Describe the desired 
outcome of the 
pathway, what is the 





be implemented to 
achieve the desired 
outcome? 
A.  Identify current 
assumptions, concerns, 
barriers and behaviours 
that will keep the 
desired outcome of this 
pathway from being 
achieved. 
B. Revisit stakeholders 
required to overcome 
the barriers to see if 
more actors need to be 
engaged.
Who are the 
stakeholders involved 
in this theme?
What is already in 





















FRAMEWORK AND STEPS TO BUILD CLIMATE-RESILIENT DEVELOPMENT PATHWAYS 







Describe the desired 
outcome of the 
pathway—if we create 
viable value chains 
or value addition 
steps what is the ideal 
outcome within the 
time period?  
Women and youth benefit 
from increased efficiency 
and effectiveness 
of production and 
processing of drought 
tolerant small grains/
climate-smart crop 
options (millet and 
sorghum).
Identify current assumption, concerns, 
barriers and behaviours that will keep the 
desired outcome of this pathway from 
being achieved. Consider causal analysis 
on barriers associated with this theme. 
Revisit stakeholders required to overcome 
the barriers to see if more actors need to 
be engaged.
Examples of barriers: 
• Lack of access to localized processing centres
• Price people will pay for grains is low based 
on demand
• Local levels of awareness on nutritional 
benefits and drought tolerance 
Examples of underlying causes: 
• Cultural preference for maize (cultural)
• Subsidy system does not support small grains 
(economic/political)
• Limited production of specialized threshers 
(economic/infrastructure)
• Limited awareness of drought-tolerant 
characteristic of small grains (social/capacity)
What are the 
activities?
Who would carry 
them out? 
By when should this 
activity be done and 
how? 
(Details follow on 
page 31)
• SADC FANR—regional 
level agriculture policy and 
development
• Member States in SADC sharing 
borders pursuing climate-smart 
policies 
• National and district-level 
extension services
• District-level private sector 
groups 
• Market linkage associations 
• Financing and loan 
organisations 
• ICT—private sector and state 
players  
• Women and youth groups
• National farmers’ organisations
• National ministries of finance, 





• Raise awareness for 
increased consumption 
demand and value of 
crops
• Develop capacity for 
integrating climate-
smart agricultural 
practices in small grains 
working with extension, 
farmer field schools, 
farmer leaders, women 
and youth groups
• Business plans 
for implementing 
technology for 
processing at the local 
level 
• Develop local 
agricultural business 
centres that are 
supported with 
processing equipment
• Use mobile technology 
for creating timely 
market linkages and 
updates 
• Regional connections 
through SADC
• Telecoms supporting 
market information
• Processing equipment 
manufacturers
• Specific countries 
promoting small grains 
and demand for small 
grains 
• Farmers’ and 
women’s groups that 
are organised and 
have been trained 
in climate-smart 
agriculture
• Lessons learned 

































of the benefits 
of small grains 





tested in a 












Local level enterprises 
established and 
functioning to allow 
ease of access to 
processing technology 
Overall outcome
Women and youth benefit 
from increased efficiency 
and effectiveness of 
production and processing 
of small grains/climate-smart 




Women and youth benefit 
from increased efficiency 
and effectiveness of 
production and processing 
of small grains/climate-
smart crop options (millet 
and sorghum) 
Who
Ministry of Health and Nutrition 
Ministry of Gender and Youth
Extension services


















Partners to meet to establish 
nutritional, production, benefits
Create awareness materials 
(local language flyers/posters)
Regular radio messaging linking 
climate change, nutrition and 
other benefits
Awareness meetings, fairs, 
tasting sessions with farmer, 
women and youth groups 
Draft business plan as a 
basis for consultations 
across value chain actors
Assess viable locations to 
test elements of business 
plan
Connect loan and 
financiers 











Describe the desired 
outcome of the 
pathway and what the 
ideal outcome is within 
the time period?  
Farmers (women, men 
and youth) are applying 
ecosystem based, 
agroecological, climate 
smart and water saving 
practices and technologies 
to adapt farming systems 
to effects of climate 
change and improve food 
security and profitability.
Identify current assumptions, concerns, barriers 
and behaviours that will keep the desired 
outcome of this pathway from being achieved. 
Consider causal analysis on barriers associated 
with this theme. Revisit stakeholders required to 
overcome the barriers to see if more actors need 
to be engaged.
Examples of barriers: 
• Lack of understanding of relationship between land 
management and water availability. 
• Lack of diversity (crops/livestock/fish/multi-purpose 
trees) in farming systems
• Separate sectoral advice to farmers (health, 
agricultural extension, nutrition, veterinarians, 
irrigation)
• Lack of integrated water management policies
Examples of underlying causes: 
• Unsustainable agricultural practices
• Limited access to local and higher scale markets for 
diverse products
• No cross-sectoral planning processes for water 
management and climate resilience actions
What are the 
activities?
Who would carry 
them out? 
By when should this 
activity be done and 
how? 
(Details follow on 
page 31)
Government sectors




working on livestock, 
aquaculture, climate 
smart agriculture and 
landscapes
• National Farmers 
Associations
• NGOs promoting 
agroecological 





organizations & youth 
groups 
• Development partners 
and investors
• Media
• Promote short 
distribution webs and 
build local markets
• Promote integrated 
farming systems to 
increase diversification 
(crops, livestock, fish, 
trees)
• Build capacity for 
sustainable land 
management practices 
and water harvesting 
techniques
• Develop seed saving 
networks
• Integrate pest 
monitoring and 
management 
• Labour sharing across 
farms
• Promote participatory 
governance of food 
systems
• Expand regenerative 
and conservation 
farming
• Build off local CBO 
networks engaged 
in integrated farming 
training













































Research organizations working 
on livestock, aquaculture, climate 
smart agriculture and landscapes
National Farmers Associations
NGOs promoting agroecological 
and water saving approaches
FAO
Who














Year 2 & 3
A technical committee / expert 
working group to provide evidence, 
technical backstopping and input 
into policy amendment process 
Lobby and establish key relevant 
policy contacts and relationships 
Draft practical guidance for 
implementation of climate smart 
and ecosystem based approaches
Awareness campaign on value 
and benefits of integrated 
farming systems, sustainable 
agriculture and climate 
resilience
Develop capacity materials for 
agroecological approaches and 
integrated farming systems
Integrate and expand training 
into existing farmer groups/
farmer field schools
Farmers including women, 
men and youth are 
adopting: agroecological 
practicing water harvesting 
measures, sustainable 
land management 
activities higher diverse 
systems for farming
X number farmers 
are trained in 
integrated farming 
systems
Farmers (women, men 
and youth) are applying 
ecosystem based, climate 
smart and water saving 
practices and technologies 
to adapt farming systems 
to effects of climate change 
and improve food security 
and profitability. 
Farmers (women, men 
and youth) are applying 
ecosystem based, climate 
smart and water saving 
practices and technologies 
to adapt farming systems 
to effects of climate change 









targets and goals to 
relevant policy and 
strategic frameworks 




Policy and enabling 
environment that promotes 
a policy incentive and 
implementation path 
for ecosystem based 
approaches in farming 
systems
TRADE-OFFS IN PATHWAYS
There can be multiple pathways through which it is possible to reach a desired outcome within a set period. However, creating different pathways often results in the needs for trade-
offs to be considered—whether the actions in one pathway will be negative to another pathway.








Enabling environment that 
promotes a policy incentive 
and implementation path 
for ecosystem-based 





to support farmers in 






and consuming small 
grains
Digital extension
Develop linked radio 








on the benefits of 
small grains
Scope & 
Timeline Suggested Actions Existing 























Enabling environment that 
promotes a policy incentive 
and implementation path 
for ecosystem-based 





to support farmers in 






and consuming small 
grains
Digital extension
Develop linked radio 








on the benefits of 
small grains
Vested interest in small grains 
could result in fertilizer subsidies 
that may disincentivize integrated 
farming systems or seed saving
Would farmers potentially trade 
off maize subsidies for drought 
resilient crops
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EXAMPLES OF TRADE-OFFS ACROSS THREE CLIMATE RESILIENT DEVELOPMENT PATHWAYS 
Transformations are complex processes that require significant planning 
and foresight to pursue effectively. It is important to delve deeper into what 
transformations and transformative processes look like and which tools are useful 
in this endeavour. 
Transformations often require significantly more change than most 
expect and consist of major, long-term changes in the way systems 
operate. They often radically shift human systems and processes, to the point 
where they are unrecognisable from the previous way of doing things.
We apply transformational 
“elements” which can be grouped 
broadly under policies, interventions 
and partnerships, and are a grouping 
that come together to result in 
significant “transformative” 
change. 
Transformative change includes 
major long-term changes in the way 
we operate and may shift us between 
or into a new “system” and 
processes. This can be significant or 
radical level of change. 
Definitions of transformation:
“Transformation is physical or qualitative 
changes in form, structure, function or 
meaning. Changing from one type of system 
to another with a different identity. It can 
refer to the biophysical world or the social 
world. It can be intentional, autonomous or 
forced” (O’Connell et al. 2015).
“Transformation is the process of changing 
the current system” (O’Connell et al. 2015).
“A change in the fundamental attributes of 
natural and human systems” (Denton et al 2014).
“A means of reducing vulnerability, not only 
by adapting to the impacts of climate change, 
but also by challenging the systems and 
structures, economic and social relationship, 
and beliefs and behaviours that contribute 
to climate change and social vulnerability” 
(Denton et al. 2014)
Why we need 
to consider 
transformation 
The future that is coming 
often requires significant 
change
Transformative change 
requires sometimes radically 
new such asz interventions, 
policies and partnerships
Moves us beyond incremental 
change and results in major 
long-term changes in the way 
systems operate
We often build our plans and strategies 
based on actions that  result in 
incremental change – when we need 
actions that are transformative and 
suitable for the future that is coming
BOX 03 - DEFINING 
TRANSFORMATION
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07Ensuring Climate-Resilient Development Pathways 
Can Be Transformational
WHAT IS A TRANSFORMATION? 
“An agriculture and food systems 
transformation is a significant 
redistribution—by at least a 
third—of land, labour and capital, 
and/ or outputs and outcomes 
(e.g. types and amounts of 
production and consumption 
of goods and services) within a 
timeframe of a decade”
Steiner et al. 2020
Actions to 
Transform Food Systems 
Under Climate Change
Steiner A, Aguilar G, Bomba K, Bonilla JP, Campbell A, Echeverria 
R, Gandhi R, Hedegaard C, Holdorf D, Ishii N, Quinn K, Ruter B, 
Sunga I, Sukhdev P, Verghese S, Voegele J, Winters P, Campbell B, 
Dinesh D, Huyer S, Jarvis A, Loboguerrero Rodriguez AM, Millan 
A, Thornton P, Wollenberg L, Zebiak S. 2020. Actions to transform 
food systems under climate change. Wageningen, The Netherlands: 
CGIAR Research Program on Climate Change, Agriculture and Food 
Security (CCAFS).
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CATEGORIES OF TRANSFORMATIVE ACTIONS 
A monitoring, reporting, and verification system
New design/infrastructure
Scaling existing innovations
Awareness, knowledge, skills, empowerment development
Knowledge/data platforms
New technology 
A lifestyle or behaviour change
Finance/incentives/subsidies (Financial technology to get 
private sector to directly pay farmers for restoring land 
health)
New businesses and business models (loan facility for 
smaller holder farmers that can geo-stamp)
Changes in decision making processes (Develop 
formalized office in financial planning for cross sectoral 
coordination, joint planning and joint budgetary allocations)
A form of decentralization or distributed decision making
Nested scale policy design 
Time bound reflections on policies
Cross sectoral policy development and financing 
frameworks
New set of actors working together in an informal or 
formal setting
New cross sectoral, multi-stakeholder relationships
Pooling resources, money or labour for synergy  
Trans-generational and thematic partnerships 
Integrated and adaptive 
interventions 
Flexible, robust and 
synergistic policies that drive 
implementation
Novel partnerships, cross 
sectoral or multi-stakeholder 
relationships  
38
STEPS TO INTEGRATING TRANSFORMATIONAL ELEMENTS INTO PATHWAYS





Build climate resilient  
pathways or modify 
existing ones
Agree on roles and 
financing modalities 
Engage new suggested 
partnerships and 
stakeholders that have 
been identified
Key focal points in place 
to integrate into decision 
and policy processes 
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Build capacity and incentivize integrated farming systems using agroecological practices
Government sectors – Agriculture, water, environment, extensions services, NGOs, UN FAO, 
farmers’ groups, women’s organizations & youth groups, development partners, investors, media
20,000 farmers are trained in integrated farming systems 
Farmers including women, men and youth are adopting: agroecological practicing, water 
harvesting measures, sustainable land management activities, higher diverse systems for farming
Awareness campaign on value and benefits of integrated farming systems, sustainable 
agriculture and climate resilience  
Develop capacity materials for agroecological approaches and integrated farming systems









Build capacity and incentivize integrated farming systems using agroecological practices
Government sectors – Agriculture, water, environment, extensions services, NGOs, UN FAO, 
farmers’ groups, women’s organizations & youth groups, development partners, investors, media
20,000 farmers are trained in integrated farming systems 
Farmers including women, men and youth are adopting: agroecological practicing, water 
harvesting measures, sustainable land management activities, higher diverse systems for farming
Awareness campaign on value and benefits of integrated farming systems, sustainable 
agriculture and climate resilience  
Develop capacity materials for agroecological approaches and integrated farming systems
Integrate and expand training into existing farmer groups/farmer field schools
2028
THE EXAMPLE BELOW DEPICTS ‘TRANSFORMING’ A CLIMATE RESILIENT DEVELOPMENT PATHWAY
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Build capacity and incentivize integrated farming systems using agroecological practices
New What: Build linkages among large and small scale farmers and use co-learning to develop joint 
capacity; Establish linkages with regenerative, climate smart certification markets to incentivize regenerative 
practices and whole system thinking;  Create youth led transboundary detection protocols and teams.
New Partners 1. Large scale and small scale farmers and pastoralists partner together with youth and 
work directly with regenerative farm/pasture to market buyers.
New Partners 2. Global/Regional investors partner with Telecom for direct payment to farmers/
pastoralists and with high school graduates to monitor practices. 
New Partnership 3. Epidemiologists and extensionists,  health providers, and conservancies partner for 
early detection of disease prevalence.
Government sectors – Agriculture, water, environment, extension services, NGOs, UN FAO, 







20,000 farmers are trained in integrated farming systems 
Farmers including women, men and youth are adopting: agroecological practicing, water 
harvesting measures, sustainable land management activities, higher diverse systems for farming
Awareness campaign on value and benefits of integrated farming systems, sustainable 
agriculture and climate resilience  
Develop capacity materials for agroecological approaches and integrated farming systems
Integrate and expand training into existing farmer groups/farmer field schools
New Activities: 
Awareness campaign on the value and benefits of integrated, climate smart practices engaging land 
managers, extension, private sector
Expand farmer field schools and farm-to-market hubs for training youth, farmers and pastoralists to provide 
co-learning opportunities on practices, early warning, and market readiness.
New Output: Farmers and pastoralists have activated scaled co-learning hubs to imbed testing of most 
effective mode and use these in combination with extension models  
New Outcome: 500,000 farmers and pastoralists are implementing integrated, agro-ecological/climate smart 
practices on 1 M hectares and are connected directly to local, regional and global markets for regenerative 
products
ADB. 2005. Climate Proofing: A Risk-based Approach to Adaptation. 
Philippines: Asian Development Bank.
Bickersteth S, Dupar M, Espinosa C, Huhtala A, Maxwell S, Pacha 
MJ, Sheikh AT, Wesselink C. 2017. Mainstreaming climate compatible 
development. London: Climate and Development Knowledge Network.
Choularton R, Frankenberger T, Kurtz J, Nelson S. 2015. Measuring Shocks 
and Stressors as Part of Resilience Measurement. Rome: Food Security 
Information Network: Resilience Measurement Technical Working Group. 
Technical Series No. 5. 
Denton F, Wilbanks TJ, Abeysinghe AC, Burton I, Lemos MC, Masui T, 
O’Brien KL, Warner K. 2014. Climate-resilient pathways: adaptation, 
mitigation, and sustainable development. In: Climate Change 2014: Impacts, 
Adaptation, and Vulnerability. Cambridge: Cambridge University Press.
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